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© A coordinate processor for a computer system 
having an absolute position pointing device (10) such 
as a touch sensitive display screen comprises stimu- 
lus detection means (200) for detecting a tactile 
stimulus of an absolute position pointing device (10) 
directed to a point within a data display area (610) of 
a computer system. The processor further com- 
prises coordinate locking means (210-320) for lock- 
ing a current cursor position to the point within the 
display area corresponding to the tactile stimulus in 
response to said stimulus exceeding a predeter- 
mined threshold value. The processor permits the 
computer system to distinguish a stimulus of the 
pointing device (10) for repositioning the cursor with- 
in the data display area (610) from a stimulus of the 
pointing device (10) for issuing a button click com- 
mand to the computer system. The processor may 
be embodied in an electronic logic circuit within a 
pointing device adapter portion of the computer sys- 
tem. Equally, the coordinate processor may be in 
the form of a central processing unit operating under 
the control of a computer program. 
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The present invention generally relates to a 

Z ntinc r CeSS ° r f ° r 3 C ° mputer ' "a ng 
scSn 6 ^ 38 3 t0UCh Sensitive dis P^ 

Many widely available computer systems s „rh 
as the IBM PS/2 Model 70 (IBM and PS^ ^ 
trademarks of IBM Corporation « capaL of e ! 
ce,v.ng and processing data generated by a poi t- 
-ng dev.ce such as a mouse, tracker ball or touch 
sensrtrve disp,ay screen. The pointing device en 

TZLT* ^ C ° mpUter System ^» with 
a simple hand movement, a cursor between oointe 
within a data display area of a visual dispfay Z 

A relative displacement pointing device such 
s stenTS ° r ^ ba " provides th ° ompute 
Sn the* da* rr WhiCh id6ntifies the '^on 
to hi ! d ' Sp,ay area t0 which the cursor is 
cursor T' 76 f ° ^ CUrrent loca «°" oT h' e S 

Z l r !° t0r ' S 9enerated bv manipulating oi 

to, ^ abS0 ' Ute pOSition pointin 9 device such as a 
touch sensitive display screen provides the com- 
puter system with two dimensions coordinates 
'dent.fy.ng a point within the data displav ar2 tn 
wh,ch the cursor is to be moved. Ta" touch se 
stove d IS pla y screen, the coordinates are generated 

ir;rmo s v r at the po,nt * ~ 

vi^I" 9en f al ' relatlVe displacement pointing de- 
by the user m a number of different modes and he 

5Sr~- =5= 

1?1 ' om P uter astern may be config- 
ured to manipulate a window of disolavpri hJ~ 
within the data dispiay area when TZto Us 
depressed as the pointing device is moved Zal 
ly. the computer system may be programmed to 
perform another task when the cursor is pTace d 0 n 

area C a ° n Vr h P T ntin9 taSk Within 
area and the button is depressed and released I 

em 1 T Si ° n ° r " C,,Cked "- The compute sys" 

ask ZL Z C ° nfi9Ured t0 Perf0rm » 
task when the cursor is placed on an icon and the 

button ,s clicked twice or "double-clicked" 
a mInn!S S ° reenS 3re " 0t 9enera,, y Prided with 

Afferent pent within a target area of the screen 

he" h lT P ; ter SySt6m may « to dL ngS 
he button cl.ck command from a request to move 
the cursor from on. nnint to anothl !„ 1™™ 
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beriuat T P ° Siti0n P ° intin9 devices ^ve 
Been thought of as unsuitable for issuing button 

plicat,on software packages have therefore been 
written , with relative displacement pointing dev e 
m m.nd Such packages can therefore be wholly or 
at least partially, incompatible with compute sys 

AnaT IT* P ° Siti0n POintin 9 de ^es. " 
orovfoi 1 ? Pr6Sent invention is therefore to 
prov,de a coordinate processor which enables a 
computer system comprising an abso ute po it on 
Pomt,ng device to operate in the same Zm T* 

iszsr havin9 a re,ative dis= « 

In accordance with the present invention there 
is now provided a coordinate processor comprising 
sfmulus detection means for detecting 2 
s -mulus of an absolute position pointfng devte 
directed to a point within a data display area o a 

coordinate locking means for locking a current cur- 
sor position to the point within the disZ area 
con-esponding to the tactile stimulus in response to 
sa^st-mulus exceeding a predetermined TeXL 

J hiS t advanta 9eously enables the computer 
system to distinguish between cursor movement 
commands and button click commands issued v a 
an absolute position pointing device without reoui 
-ng a separate, manually operable pus button Z 

fully exploit appl,cation software packages de- 
signed for operation with relative displacement 
pointing device without any perceptive dtg'SZ 
'" performance of the computer system SpeSi 
ca ly, the coordinate processor enables the c 0m 
puter system to lock the position of the cursor onto 
a particular coordinate when a stimulus whteh may 

detected tS C ° mmand iS not ^equently 
detected, the cursor ,s automatically unlocked. 

too, r V ' coordina te locking means fur- 

u or Tr r6Set meanS '- -leasing toe 
cursor for movement within the data disolav ar^ 

The coordinate locking means of a preferred 
embodiment of the present invention further com 
Pnses second reset means for releasing t C u°sor" 

xpr 0 T a T7f hin tHe d3ta display area upon 
expiry of a predetermined timeout period 

erablv f^h' 0 "' C °° rdinate l0Ckin 9 m ^ns pref- 
leli o too ' COmp [ iSes third rese « means for re- 
J2 I" CUrSOr ; or mov ^ent within the data 

^fJ^r^^ dire ^ to a point 
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play area. Preferably, the subarea is predetermined 
by the computer system to be commensurate in 
size with an graphical icon generated within the 
display area by the computer system. 

Viewing the present invention from a second 
aspect, there is now provided a coordinate proces- 
sor comprising: stimulus detection means for de- 
tecting a stimulus applied to an absolute position 
pointing device and directed to a point within a 
data display area defined by a computer system; 
characterised in that the processor further com- 
prises: command distinguishing means responsive 
to the stimulus detection means to distinguish a 
stimulus of the pointing device for repositioning a 
cursor within the data display area from a stimulus 
of the pointing device for issuing a button click 
command to the computer system. 

Preferably-the-command-distinguishing-means— 

can be manually preset to identify either a tactile 
stimulus of the pointing device for issuing a single 
button click command to the computer system, or 
a tactile stimulus of the pointing device for issuing 
a multiple button click command to the computer 
system. 

In a preferred embodiment of the present in- 
vention to be described later, there is provided a 
coordinate processor comprising: first receiver 
means for receiving from an absolute position 
pointing device an input two dimensional coordi- 
nate data value corresponding to a point within a 
data display area of a computer system and gen- 
erated by the pointing device in response to a 
stimulus manually applied to the pointing device; 
second receiver means for receiving from the 
pointing device a force data value corresponding to 
the input coordinate value and generated by the 
pointing device in response to the stimulus; charac- 
terised in that the processor further comprises: 
coordinate locking means for setting a lock coordi- 
nate data value to the input coordinate data value 
in response to the force data value exceeding a 
predetermined threshold value; coordinate setting 
means for setting one or more further input coordi- 
nate force data values to the lock coordinate data 
value in response to any one of the further input 
coordinate data values falling within a predeter- 
mined range of coordinate data values during a 
predetermined time period; first reset means for 
resetting the lock coordinate data value in response 
to at least one discrete stimulus of the pointing 
device generating a force data value greater than 
the predetermined threshold value. 

A preferred embodiment of the present inven- 
tion will now be described, by way of example only 
with reference to the accompanying drawings in 
which: 

Figure 1 is a block diagram of a computer 
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device in the form of a touch-sensitive visual 
display screen. 

Figure 2 is a block diagram of a coordinate 
processor of the present invention in the form of 
5 a flow chart. 

Figure 3 is a front view of a touch sensitive 
display screen displaying an icon within a data 
display area. 

Figure 4 is a waveform diagram corresponding 
70 to tactile stimuli representative of a double click 
command. 

Figure 5 is a waveform diagram corresponding 
to a tactile stimulus representative of a single 
click command. 

75 Figure 1 illustrates an example of a computer 

system for processing input data from an absolute 
position pointing device. The system comprises a 

centraLprocessing_unit4CRU)_20Jor_exemting_pro- 

grammed instructions involving the input data. A 

20 bus architecture 30 communicates data between 
the CPU and other components of the computer 
system. A read only memory (ROS) 40 provides 
secure data storage. A random access system 
memory 50 provides temporary data storage. Data 

25 communication with other computer systems (not 
shown) is provided by a communications (COMM) 
adapter 60. An input/output (I/O) adapter 70 permits 
data communication between the bus architecture 
and a peripheral device such as a hard disk file 80. 

30 A visual output from the computer system in the 
form of a data display area is generated on a 
display device 110 by a display adapter 120. A 
user can operate the computer system using a 
keyboard 90 linked to the bus architecture via a 

35 keyboard adapter 100. By way of alternative to 
keyboard 90, an absolute position pointing device 
in the form of a touch sensitive display screen 10 
is superimposed on display device 110. The touch 
screen 10 is responsive to a touch stimulus 130 

40 applied by the user to issue a command to the 
computer system. The command may instruct the 
computer system to move a cursor between points 
within the data display area. Alternatively, the touch 
screen may be employed to issue a button click 

45 command instructing the computer system, to an 
operation corresponding to the current position of 
the cursor in the display area. 

The touch screen 10 is resolved by digitising 
circuitry (not shown) in a pointing device adapter 

50 140 into a two dimensional array of discrete coordi- 
nate points. A touch stimulus applied to any one of 
the coordinate points is detected by a sensor array 
(not shown) in the touch screen 10. The sensor 
array generates an analog signal proportional to the 

55 force imparted to the touch screen by the stimulus. 
The signal is digitised by a sampling analogue to 
digital convertor (ADC) circuit (not shown) in the 

fAi^h ooKoon m tr> nrnHiiro a inmit Hata vali ip Thp 
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input data value, together with the coordinates to 
which it relates, are transmitted from the touch 
screen to the pointing device adapter 140 The 
input data value corresponding to each set of co- 
ordinates is typically refreshed by the ADC circuit 
sixty times a second. The pointing device adapter 
140 connected to the bus architecture 30 passes 
each set of coordinates and the corresponding 
input data value to the bus architecture 30. 

Referring now to Figure 2, a coordinate proces- 
sor of the present invention distinguishes stimuli 
applied to the touch screen 10 to issue button click 
commands from stimuli to move the cursor within 
the display area. It will be appreciated that the 
coordinate processor of the present invention may 
be embodied in a hardwired electronic logic circuit 
within the pointing device adapter 140 or the touch 
screen 10. However, it will also be appreciated that, 
in other preferred embodiments of the present in- 
vention, the coordinate processor may be in the 
form of a processing unit such as CPU 20 operat- 
ing under the control of a computer program. 

The coordinate processor comprises an input 
stage 200. The input stage 200 sequentially reads 
the sampled input data value corresponding to 
each set of coordinates (x,y) of the touch screen 10 
in turn. The coordinate processor increments a 
running total of button clicks BCNT each time a 
button click is detected. Initially BCNT is zero 

A count detect stage 210 checks BCNT for 
each input data value (x,y)n received from input 
stage 200. If BCNT corresponding to coordinates 
(x,y) is zero, then a depress detect stage 280 
determines whether or not the corresponding input 
data value has increased above a predetermined 
button threshold value, THOLD. 
, ' f J2-Such increase is detain coordinates 
(x.y) are passed from coordinate processor to the 
computer system to control the positioning of the 
cursor within the display area. The next input data 
value is then received by input stage 200. 

If, however, the inguLdata value has increased 
o ver and above IHOLpTttoTa timer stage 290 
sets a timeout period, TIMEOUT which is equal to 
a current system clock value plus a predetermined 
value. In a preferred embodiment of the present 
invention, the timeout period can be manually ad- 
justed about a nominal preset centre value of 
500ms. Another count detect stage 300 then deter- 
mines again whether or not BCNT is zero 

^n NT iS ^ th6n 3 coor dinate locking 
stage 310 sets a pair of lock coordinates (xL,yL) to 
coordinates (x,y). ' 

If BCNT is not^ero, the lock coordinates 
(xL.yL) retain their existing values. In either case 
coordinates (x.y) are then passed to the computer 
system to control cursor positioning. A counter 320 
then increm ents BCNT an rf th« n«vt inn„t H ata 



value (x',y> corresponding to coordinates (x'y') is 
received by input stage 200. 

If count detect stage 210 determines that 
BCNT ,s greater than zero for input data value 
s (x,y)n, timer stage 220 indicates whether or not 
the timeout period has been exceeded. 

If the jllQgSULPe riod has been avr.*^ tnen 
a reset stage 270 resets BCNT to zero before 
(x ,y )n is passed to depress detect stage 280 
"> If the timeout period has not been exceeded 
then an location check stage 230 determines 
whether or not coordinates (x',y') are outside a 
predetermined coordinate locking area AREA of 
the data display area. If coordinates (x'y') 'are 
/5 outside AREA, then reset stage 270 resets BCNT 

stage^ao 6 ^''^ " PaSSSd t0 depr6SS detect 
If coordinates (x'.y 1 ) are within AREA, then a 
lock stage 240 replaces coordinates (x'y*) corre- 
al sponding to input data value (x',y)n with the lock 
coordmates (xL,yL). Release detect stage 250 then 
detects whether or not input data value (x',y) n has 
decreased to below THOLD. If no such decrease is 
detected, then input data value (x\y')n, now cor- 
25 responding to lock coordinates (xL.yL), is passed to 
depress detect stage 280. The cursor position is 
now locked to the lock coordinates (xL,yL) 

If input data value (xy)n has decreased nv»r 
and below THOLD, then count detect stage 260 
30 determines whether or n^ BCNT is equal to a 
predetermined click value, NCLICK. 

In a particularly preferred embodiment of the 
present invention, NCLICK can be manually se- 
lected by the operator to detect different button 
as click commands. For example, setting NCLICK to 
^ configures the coordinate processor to detect 
both double and single click commands. Alter- 
natively, setting NCLICK to one configures the 
cooordinate processor to detect only single click 
comm ands. 

lf(ggNT_ js equal tolIcDcft the button click 
command has been detected. BCNT is therefore 
reset to zero and input data value (x',y')n is passed 
to depress detect stage 280. The next input data 
5 ponding to coordinates 

,y ), is then received by input stage 200 
In a preferred embodiment of the present in- 
vention, predetermined values TIMEOUT AREA 
THOLD, and NCLICK are supplied to the coor£ 
so nate processor by CPU 20 under the control of an 
application software program. In particular, with ref- 
erence to Figure 3, AREA is preferably selected to 
represent an area 600 of size and location com- 
mensurate with an icon 620 representing graphi- 
55 cally, within the data display area 610, a push 
button or the like. Preferably, the computer system 
is configured by the software so that the operator 
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click command via touch screen 10 at the position 
of the icon within the display area.. 

Referring now to Figure 4, a double click com- 
mand can be represented in the form of a curve 
400 of tactile force applied to touch screen 10 with 
respect to time. Button threshold THOLD is repre- 
sented by reference line 420. Initially, BCNT is set 
to zero, NCLICK is set to 2, and TIMEOUT, AREA, 
and THOLD are set to appropriate values by the 
application software. 

Initial tactile contact with touch screen 10 is 
made at time tO where curve 400 is coincident with 
reference line 410. 

At time t1, input data value (x,y)1 at coordi- 
nates (x,y) is lower than THOLD. However, at time 
t2, input data value (x,y)2 at coordinates (x,y) is 
greater than than THOLD. Depress detect stage 
-280-thereforeHndicates-that~the-button-is-being- 
depressed, and the timeout period is initialised by 
timer stage 290. Lock coordinates (xL.vL| are now 
set to coo rdinates (x,y) . BCNT is incremented to 
indicate that the position" of the cursor within the 
display area are now locked to the lock coordinates 
(xL.yL). Therefore, if the next force data values 
(x',y')3 at time t3 and (x ,, ,y ,, )4 at time t4, cor- 
respond to coordinates (x',y f ) and (x",y") within the 
confines of AREA, then coordinates (x'y') and 
(x",y") are both replaced by l ocj^ coordinates 
(xL,yL). 

It will be appreciated that if either (x'y) or 
(x M ,y") fail outside AREA then BCNT would reset to 
zero thereby unlocking the cursor position. 

At time t5, input data value (x,y)5 is just greater 
than THOLD. However, at time t6, input data value 
(x,y)6 is lower than THOLD. Release detect stage 
260 therefore indicates that the button is being 
released. However, BCNT does not equal NCLICK. 
BCNT is therefore not reset to zero. Therefore 
coordinates (x'.y*) corresponding to input data val- 
ue (x\y')7 at time t7 are also replaced by lock 
coordinates (xL.yL). The cursor position is therefore 
still locked. 

At time t8, input data value (x\y')8 is greater 
than THOLD. The timeout period is therefore in- 
itialised again by time stage 290. BCNT is incre- 
mented to indicate that a second button click has 
been detected. Lock coordinates (xL.yL) remain set 
to coordinates (x,y) originally corresponding to in- 
put data value (x,y)2. The cursor therefore remains 
locked to (x,y) within the display area. 

At time t9, input data value (x,y)9 is lower than 
THOLD. Therefore release detect stage 250 in- 
dicates that the button is being released. BCNT is 
now equal to NCLICK indicating that a double click 
command has been detected. BCNT is now reset 
to zero to unlock the cursor position. The next 
touch stimulus producing a input data value greater 



(xL.yL). 

It will be appreciated that BCNT will also be 
reset to zero if it is maintained at a value greater 
than zero for a period greater than the timeout 
5 period. Similarly, BCNT will be be reset to zero if 
any input stimulus is applied at a coordinate out- 
side AREA. 

A coordinate processor of the present invention 
therefore permits the operator to issue a double 
70 click command to a computer system via a touch 
sensitive display screen by locking the cursor posi- 
tion to a position within the display area at which 
an applied touch stimulus is of a magnitude ex- 
ceeding a threshold value. The cursor position is 
75 unlocked when the prescribed number of clicks 
identifying the command is detected. Alternatively, 
the cursor position is unlocked if a subsequent 

— — stimulus-is-applied~to-the-touch-screen_outside_a 

predetermined area of the touch screen. Further- 
20 more, the cursor position is also unlocked if the 
delivery of the command extends beyond a pre- 
determined timeout period. It will therefore be ap- 
preciated that the coordinate processor of the 
present invention provides the operator of the com- 
25 puter system with freedom at all times to move the 
cursor to any point within the display area. Simulta- 
neously however, the coordinate processor of the 
present invention enables the operator to issue via 
the touch screen a button click command to the 
30 computer system which is independent of any cur- 
sor movement command. 

Referring now to Figure 5, a single click com- — 
mand can be represented in the form of a curve ' 
500 of tactile force applied to the touch screen 10 
35 with respect to time. Button threshold THOLD is 
represented by reference line 420. Initially, BCNT 
is set to zero and NCLICK is set to 1. TIMEOUT, 
AREA, and THOLD are set to appropriate values by 
an application software program. 
40 Initial tactile contact is made with the touch 

screen 10 at time tO where curve 500 is coincident 
with reference line 410. 

At time t1 , input data value (x,y)1 correspond- 
ing to coordinates (x,y) is lower than THOLD. 
45 At time t2 however, input data value (x,y)2 

corresponding to coordinates (x,y) is greater than 
THOLD. Depress detect stage 280 therefore in- 
dicates that the button is being depressed and the 
timeout period is initialised by timer stage 290. 
50 Lock coordinates (xL,yL) are now set to coordinates 
(x,y) and BCNT is incremented. The cursor position 
is now locked to coordinates (x,y). 

If coordinates (x\y') and (x ,, ,y M ), corresponding 
to force data values (x*,y')3 at time t3 and (x ,, ,y ,, )4 
55 at time t4, are within the confines of AREA, then 
(x',y') and (x",y") are both replaced by lock coordi- 
nates (xL.yL). The cursor position is therefore 
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If either (x\y") or (x",y") are outside AREA then 
BCNT will be reset to zero and the next input data 
value to exceed THOLD will refresh lock coordi- 
nates (xL.yL) and relock the cursor position, values 

At time t5, input data value (x,y)5 is lower than 
THOLD. Therefore, release detect stage 260 in- 
dicates that the button is being released BCNT 
now equals NCLICK indicating that the single click 
command has been detected. BCNT is now reset 
to zero. Therefore, the next input data value to 
exceed THOLD will refresh lock coordinates 
(xL.yL) 

It will now be appreciated that a coordinate 
processor of the present invention also enables the 
operator of the computer system to issue a single 
click command to the a computer system via a 
touch sensitive display screen. In addition however 
a coordinate processor of the present invention 
also enables the operator to issue cursor move- 
ment command to the computer system through 
the touch screen independently of button click 
commands. 

Specifically, the coordinate processor of the 
present invention locks the cursor position to a 
point on the touch screen at which an applied 
touch stimulus has a magnitude exceeding a 
threshold value. The cursor position is unlocked 
when the button click command is detected, or if a 
subsequent stimulus is outside a predetermined 
area of the touch screen. The cursor position is 
also unlocked if the delivery of the command ex- 
tends beyond a predetermined timeout period It 
will therefore be appreciated that the cursor may 
be freely moved to any point within the display 
area depending on whether or not the operator 
wishes to complete delivery of the button click 
command. 

Curve 510 illustrates a continuous tactile stimu- 
lus of the touch screen applied initially at time to 
BCNT is initially set to zero. 

At time t1, input data value (x,y)l correspond- 
ing to coordinates (x,y) is lower than THOLD. How- 
ever, at t2, input data value (x,y)2 corresponding to 
coordinates (x,y) is greater than THOLD. Therefore 
depress detect stage 280 indicates that the button 
is being depressed and the timeout period is in- 
itialised. 

Lock coordinates (xL,yL) are now set to coordi- 
nates (x.y) and BCNT is incremented. The cursor 
position is now locked to (x,y). 

At time t5, input data value (x,y)5 is not below 
THOLD. Therefore, if no stimulus has been applied 
to the touch screen outside AREA at time t5, BCNT 
is not reset. The cursor position remains locked to 
coordinates (x,y). 

At time t5' however, the timeout period expires 
BCNT is therefore reset to zero. The cursor posi- 
tion is thfir«for« unions Th« novt tnnr-h *tim c 
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exceeding THOLD will thus refresh lock coordi- 
nates (xL.yL). 

A coordinate processor for a computer system 
having touch sensitive display screen has now 
s been described by way of example of the present 
invention. It will however be appreciated that the 
present invention is equally applicable to other 
absolute position pointing devices such as, for ex- 
ample, tablets. 

10 

Claims 

1. A coordinate processor comprising: 

stimulus detection means (200) for defect- 
's ing a tactile stimulus of an absolute position 
pointing device (10) directed to a point within a 
data display area (610) of a computer system; 

characterised in that the processor further 
comprises: 

coordinate locking means (210-320) for locking 
a current cursor position to the point within the 
display area corresponding to the tactile stimu- 
lus in response to said stimulus exceeding a 
predetermined threshold value. 

2. A processor as claimed in claim 1 wherein the 
coordinate locking means (210-320) further 
comprises first reset means (260,270) for re- 
leasing the cursor for movement within the 
data display area (610) upon detection of a 
predetermined button click command. 

3. A processor as claimed in claim 1 or claim 2 
wherein the coordinate locking means (210- 
320) further comprises second reset means 
(290,220,270) 

for releasing the cursor for movement within 
the data display area (610) upon expiry of a 
predetermined timeout period. 
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4. A processor as claimed in any preceding claim 
wherein the coordinate locking means (210- 
45 320) further comprises third reset means 

(230,270) for releasing the cursor for move- 
ment within the data display area (610) upon 
detection of a subsequent tactile stimulus of 
the pointing device (10) directed to a point 
so outside a predetermined subarea (600) of the 
data display area (610). 



55 



A processor as claimed in claim 4 wherein the 
subarea (600) is predetermined by the com- 
puter system to be commensurate in size with 
an graphical icon (620) generated within the 
display area (610) by the computer system 
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6. A processor as claimed in any preceding 
claim, wherein the coordinate locking means 
(210-320) can be manually preset to identify a 
tactile stimulus of the pointing device (10) for 
issuing a single button click command to the 5 
computer system. 

7. A coordinate processor as claimed in claim 6 
wherein the coordinate locking means (210- 
320) can be manually preset to identify a tac- 10 
tile stimulus of the pointing device (10) for 
issue a multiple click command to the com- 
puter system. 

8. A processor as claimed in any preceding claim 75 
wherein the coordinate locking means (210- 
320) is responsive to an digital input value 

eorresponding-to-the foree-of-the-tactile-stimu- 

lus. 

20 

9. A processor as claimed in any preceding claim 
wherein the absolute pointing device (10) is a 
touch sensitive display screen (10). 

10. A computer system comprising a processor as 25 
claimed in any preceding claim. 
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